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The invention relates to methods for prevention of and recovery from a catalyst bed 
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reactor is either under non- reactive conditions or under, reaction promoting 
conditions when syngas is converted to products. The reactor contains a catalyst 
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reactor gas feed. A method for preventing bed slumping comprises supplying a 
supplemental gas to the gas-agitated multiphase reactor to prevent the catalyst bed 
from slumping due to insufficient reactor gas feed flow. The method may include 
recycling some or all of the supplemental gas to the reactor. The method may 
further comprise separating the gas injection zone from the catalyst bed with a 
porous plate so as to prevent migration of catalyst particles into the gas 
injection zone and to minimize plugging of gas distributor (s) present in said zone. 
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ABSTRACT : 

An apparatus for converting a gaseous and/or liquid feed, fluid to gaseous and/or 
liquid products using a solid catalyst comprises a reactor, a liquid phase disposed 
within the reactor volume, a fixed catalyst at least partially disposed in the 
liquid phase, a cooling system having a cooling element in thermal contact with the 
liquid phase, a feed inlet positioned to feed the feed fluid into the reactor 
volume, and a fluid outlet in fluid communication with the liquid phase. The 
catalyst is contained in a catalyst container and the container may be adjacent to 
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said cooling element, extend through said cooling element, or may surround the 
catalyst container. The catalyst may be a Fischer-Tropsch catalyst. 
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AB The apparatus and method for controlling the hydrodynamics within a gas 
agitated multiphase reactor at a given gas 

linear velocity involve novel configurations of the multiphase reactor 
internal structures. The configurations comprise a plurality of discrete 
reaction flow zones created by arranging the internal structures of a 
multiphase reactor to create a more even distribution of smaller gas 
bubbles to enhance productivity and conversion. 
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AB A gas-agitated multiphase reactor 

system with multiple reaction zones comprising gas-liquid or gas-liquid-solid 
mixts. that can maximize the hydrocarbon production rate from synthesis gas, 
while allowing better control of the temperature distribution and better 

control 

of the liquid and solid phases in the reactors, is described. Also 
presented is a method for operating a pair of linked gas -agitated slurry 
reaction zones such that the hydrodynamic behavior and reactor performance 
of such reactor systems are improved compared to that of a conventional 
slurry-bed reactor. 
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AB The invention relates to a Fischer-Tropsch process for making hydrocarbons 
from syngas. A gas-agitated multiphase 

reactor system for the synthesis of hydrocarbons gives high 
catalyst productivity and reactor capacity. The system includes operating 
a mult i -phase reactor in the well -mixed gas flow regime, with a Peclet number 
less than 0.175 and a single pass conversion ranging from 35% to 75%, 
wherein the inlet superficial gas velocity decreases with the decreasing 
of the reactor aspect ratio, and is preferably at least 20 cm/s. 
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AB A gas-agitated multiphase reactor 

system, for achieving maximum reactor productivity with minimized reactor 
volume, especially in slurry bubble Fischer-Tropsch reactors, comprises at 

least 

two stages with or without recycle, in which the inlet gas superficial 
velocity is >20 cm/s, yielding a total synthesis gas conversion of >90% at 
a synthesis gas conversions in each reactor is <60%. Heavy material 
(e.g., b. >40°) , including water, can be condensed between reactor 
stages so that unconverted synthesis gas is passed to addnl . reactors for 
addnl. conversion. More specifically, the total reactor volume is held to a 
min. such that the min. reactor volume is <0.02 m3 , the C5+ productivity per 
reactor is >0.2 g C5+ hydrocarbons /g-h catalyst, and the overall C5+ 
volumetric production is >50 kg C5+ hydrocarbons/h-m3 expanded catalyst bed. 
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